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Research Accomplished 

During t h e  p re sen t  r epor t ing  per iod  t h e  research has involved 

t h r e e  main areas as detai led be low:  

(1) Ref l ec t ion  spectra 

Spectra of K I ,  N a C l  and KC1 a t  80.K i n  t h e  s p e c t r a l  reg ion  

5-12 ev were &t2inp_d. m e  meascrelr.er,ts were perforired with 

a r e c e n t l y  completed l o w  temperature vacuum re f l ec tomete r  

w h i c h  operates r o u t i n e l y  near lo-’ torr .  R e s u l t s  of s o m e  

of t h i s  w o r k  appear i n  t h e  enclosed pub l i ca t ion  p r e p r i n t .  

The spectra show new f i n e  s t r u c t u r e  near  t h e  reg ion  corres- 

ponding to  the onse t  of interband t r a n s i t i o n s  and have been 

u s e f u l  i n  c l a r i f y i n g  the s i t u a t i o n  concerning h ighe r  exc i ton  

states i n  K I .  An asymmetric sharpening of exc i ton  peaks 

w h i c h  straddle a direct  s c a t t e r i n g  threshold  w a s  observed. 

T h i s  effect w a s  p red ic t ed  by  P h i l l i p s 2  and an a n a l y s i s  in-  

volving l i n e  broadening from both e l e c t r o n  s c a t t e r i n g  and 

phonons may be used t o  e x t r a c t  information concerning the 

e l e c t r o n  s c a t t e r i n g  broadening from t h e  experimental  spectra. 

Low temperature r e f l e c t i o n  spectra (80OK) of type  I and 

IIa diamond, i n  the reg ion  5-12 e V ,  have been obtained.  Pre-  

l iminary  a n a l y s i s  of the data i n d i c a t e s  f i n e  s t r u c t u r e  i n  t h e  

w e a k  7 e V  peak b u t  otherwise the spectrum d u p l i c a t e s  the 

previous  room temperature r e s u l t s  as expected f r o m  t h e  l a r g e  

D e b y e  temperature of diamond. 
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( 2 ) Luminescence 

A survey of l o w  temperature luminescence e x c i t e d  by 

u l t r a v i o l e t  r a d i a t i o n  i n  the  exc i ton  absorpt ion bands of 

s e v e r a l  a l k a l i  h a l i d e s  has been completed. C r y s t a l s  of 

NaF, N a C 1 ,  N a I ,  K F ,  KC1 and KI obtained f r o m  s e v e r a l  d i f -  

f e r e n t  sources  w e r e  used t o  obt,ain both e x c i t a t i o n  and e- 

mission s p e c t r a  a t  8OeK. Of t hese  c r y s t a l s  only N a C l  and 

XI showed the s t rong  luminescence characteristic of in-  

a t r i n s i c  e l e c t r o n  recombination I n  t h e s e  materials, new 

absorp t ion  f i n e  s t r u c t u r e  observed i n  the e x c i t a t i o n  spec- 

trum h a s  been i n t e r p r e t e d  as due t o  the 2 s  I? exc i ton  

state.3 

quenching of the recombination process i n  the o t h e r  crys- 

3/2 
The mechanisms respons ib le  for  t h e  e f f i c i e n t  

t a l s  i s  c u r r e n t l y  being s tudied .  

( 3 )  U l t r a v i o l e t  p o l a r i z e r  

An improved uv polarizer of t h e  p i l e -o f -p l a t e s  type, 

employing L i F  plates, h a s  been cons t ruc ted  and tested. 

The p o l a r i z e r  i s  designed to  f a c i l i t a t e  easy  mounting on 

each of t h e  monochromators be ing  used i n  t h e  research  t h u s  

convert ing them i n t o  p o l a r i z i n g  monochromators over  the 

spectral range 2000 - 1000 8.  

change of p o l a r i z i n g  p l a t e s  and continuous angular  s e t t i n g s  

t o  f 3 degree. These features a l l o w  immediate a p p l i c a t i o n  

of t h e  p o l a r i z e r  to: 

The design al lows easy i n t e r -  
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